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(54) GSM base station test unit 

(57) To enable testing of a lightly loaded, remote 
base stations 2, a mobile phone 3 located within the cell 
is programmed to dial a test number via the PSTN. The 
test number generates an audio signal, ag. a fixed tone 
which is transmitted to the mobile phone. A test unit 4 is 
connected to the mobile phone and initiates the test pro- 
gram and monitors receipt of the audio signal. 
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Description 
Technical Field 

This invention relates to a Remote Call Generator s 
(RCG) for testing radio access communication equip- 
ment such as GSM base stations. 

Background of the Invention 

TO 

In a radio access system or a cellular radio base 
station such as a GSM Base Transceiver Station (BTS) 
a lightly loaded remote BTS may appear quiescent to a 
central monitoring position either because of an 
absence of traffic or because of a fault in the station. 75 
There is thus a need to be able to initiate a test when a 
BTS appears inactive to determine whether the BTS is 
faulty or not. 

Disclosure of the Invention 20 

This invention provides a radio access test unit for 
testing, in conjunction with a first transceiver, the opera- 
tion of a radio access base transceiver station (BTS), 

25 

the test unit including first control means, respon- 
sive to a first start instruction received from a 
remote control station via a first communication 
link, to cause the first transceiver to transmit a pre- 
determined signal to the BTS to set up a radio link 30 
to a first test signal generator, which transmits a first 
test signal via the radio link to the test unit, 
the test unit including monitor means to monitor 
reception of the test signal and to generate error 
signals when the test signal is not correctly 35 
received. 

Preferably the test unit includes test analysing 
means to analyse the error signals and to generate an 
alarm signal when the error signal exceeds a predeter- 
mined limit. 

In a preferred embodiment the test unit is used for 
testing a mobile telephone base station and the prede- 
termined signal is a telephone number which accesses 
a test tone generator and the radio link is a mobile tele- 
phone link. 

Brief Description of the Drawings 

Figure 1 schematically illustrates an arrangement 
embodying the invention; 
Figure 2 is a block diagram of the test unit 

Best Mode of Carrying Out the Invention 

Basically the invention includes a monitoring 
arrangement including a processor to control a trans- 
ceiver capable of initiating an upstream test call to at 
least one predetermined number on an uplink via a BTS 



under test, the predetermined number accessing first 
tone generator means arranged to transmit a first tone 
signal via a downlink corresponding to said uplink to the 
transceiver, first monitor means to detect reception of 
the first tone signal and to inform the processor of 
reception of the first tone signal, the processor record- 
ing an error when the first tone signal is not received in 
response to the initiation of a call. The processor 
causes a record of the test results to be stored in a 
memory. 

The processor is connected to communication 
means whereby the test results can be communicated 
to a central control station. 

Preferably the transceiver is a mobile telephone 
subset. 

Preferably the processor analyses the test results 
and transmits an alarm signal to the central control sta- 
tion when the error rate exceeds a predetermined level. 

Preferably, the test unit and test transceiver are 
powered from a reliable power supply, such as the BTS 
power supply or any other form/source of power supply. 

The operation of the monitoring arrangement is 
controllable from the central control station via a com- 
munication link. This control may make use of the exist- 
ing BTS/OAMC (Operations and Maintenance Centre) 
link. 

In a further embodiment of the invention a down- 
stream test call may be initiated from the central control 
station by dialing the transceiver via the mobile tele- 
phone network, the transceiver being connected to sec- 
ond tone generator means which is initiated in response 
to the reception of the downstream test call by the trans- 
ceiver to generate a second tone signal which is applied 
to the transmit circuit of the transceiver, and wherein the 
central control station has second monitor means to 
detect reception of the second tone signal and to indi- 
cate an error if the second tone signal is not received in 
response to a downstream test call. 

Figure 1 is a schematic illustration of an arrange- 
ment making use of the invention, and Figure 2 is a 
block diagram of features of the test unit. 

The central control station, 1 , is connected to a 
number of base transmission stations BTS, 2, only one 
of which is shown via a communication link such as an 
optical fibre, microwave link or other suitable link. 

The BTS is also connected into the fixed telephone 
network e.g. via the exchange 9. 

At the BTS2 there is provided a transceiver 3 (pref- 
erably a mobile phone) able to make radio contact with 
the BTS2 as if it were a mobile phone in the coverage 
area of the BTS. 

The transceiver 3 is connected to a test unit 4 which 
includes a processor or control logic 5. The test unit 4 
includes a first tone monitor 7 to monitor a first tone sig- 
nal received via the transceiver 3. The test unit 4 causes 
the transceiver 3 to initiate a call via the exchange 9 to 
a predetermined telephone number. 

Preferably, the predetermined telephone number 
provides access to a predetermined signal, e.g. tone 
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generator 10, which can be recognized by the monitor 
unit. 

Thus the processor or control logic 5 is arranged to 
cause the transceiver 3 to dial out the predetermined 
number in response to an instruction to the test unit 4 « 
from the central control station 1 via the communication 
link to BTS2 and then via line 51 to test unit 4. 

Preferably, the transceiver 3 is a mobile phone 
which contains a register in which the predetermined 
number is stored and the processor or control logic 5 is 
arranged to produce a signal which it sends to the 
phone 3 and which initiates the dialing out of the stored 
number, e.g. by substituting for the operation of the 
appropriate memory button of the phone 3. 

The mobile phone 3 then establishes radio commu- 
nication with the BTS2, e.g., by transmitting a GSM 
access burst in the control channel of the BTS time 
frame and the BTS sends a signal advising the phone 3 
of an available uplink channel. The phone 3 then dials 
out the predetermined number in its allotted channel 
and the BTS2 sends this information e.g., over a land 
line to the exchange 9 which establishes the appropri- 
ate connexion, which in this case is to the first test tone 
generator 10. The first tone is sent to the BTS2 via the 
exchanged which digitizes the received tone and trans- 
mits it to the phone 3 on the corresponding downlink 
channel. The phone 3 then converts the received signal 
to an analog signal and this is fed to the test unit 4 via 
line 52 where it is applied to a monitor circuit 7, e.g., a 
band pass filter and amplitude measuring circuit, which 
verifies that the first tone has been received correctly at 
a level above background noise. After the predeter- 
mined time the phone 3 disconnects the call. 

If the first tone is not received within a predeter- 
mined time which allows for call set up and signal trans- 
mission, an error signal is generated by the test unit. 
The error signal is generated by the test unit. The error 
signal may be stored in store 1 1 in the test unit with a 
number of other test results and an alarm signal gener- 
ated for transmission via line 54 and the BTS/CCS link 
to the central control station 1 if the error rate exceeds a 
predetermined limit. For example testing could be car- 
ried out at a rate of one call per minute and if more than 
a predetermined number of errors are recorded in a 
given time, an alarm signal is generated. 

This test provides a means of verifying the down- 
link operation. 

Uplink operation may be tested in a similar manner 
by including a second test tone generator, 8, located 
this time in the test unit. 

The CCS1 initiates a call to the phone 3 via the BTS 
2 radio link. The reception of the call by the phone 3 
automatically initiates the generator 8 via control means 
5 which causes a second test tone to be injected via line 
53 into the analog portion of the phone's transmission 
path e.g. in the microphone output circuit. 

The phone 3 then transmits the second test tone on 
its uplink channel to the BTS2. A similar analysis of the 
success of the uplink transmission either at the BTS2 or 



the CCS1 results in on error signal being generated 
when the error rate exceeds a set level. 

In an alternative arrangement, the test unit causes 
the mobile subset to dial a number which loops the 

s speech path. The test unit then generates its own test 
signal which the subset transmits on the uplink and 
which is subsequently received by the mobile on the 
downlink and fed to the test unit for verification. 

In a further variation, test call is set up as a data 

w call, and a data signal used instead of the tone signal. 
This arrangement has the advantage of enabling the 
quality of the link to be tested by measuring the bit-error 
rate. 

is Claims 

1. A radio access test unit for testing, in conjunction 
with a first transceiver, the operation of a radio 
access base transceiver station, 

20 

the test unit including first control means, 
responsive to a first start instruction received 
from a remote control station via a first commu- 
nication link, to cause the first transceiver to 

25 transmit a predetermined signal to the BTS to 

set up a radio link to a first test signal genera- 
tor, which transmits a first test signal via the 
radio link to the test unit, 
the test unit including monitor means to monitor 

30 reception of the test signal and to generate 

error signals when the test signal is not cor- 
rectly received. 

2. A test unit as claimed in claim 1 including test ana- 
35 lysing means to analyse the error signal and gener- 
ate an alarm signal when the error signal exceeds a 
predetermined limit. 

3. A test unit as claimed in claim 1 for use in a mobile 
40 telephone system, wherein thed predetermined sig- 
nal is a telephone number which accesses the test 
signal generator via the PSTN and wherein the 
radio link is a mobile telephone link. 

45 4. A test unit as claimed in claim 3, wherein the prede- 
termined number is stored in a memory in the first 
transceiver. 

5. A test unit as claimed in claim 3, wherein the ana- 
so lysing means is located with the test unit and the 

alarm signal is transmitted to the control station. 

6. A test unit as claimed in claim 3, wherein the error 
signals are transmitted to the control station and 

55 wherein the analysing means are located at the 
control station. 

7. A test unit as claimed in claim3, wherein the first 
test signal generator is accessed via the fixed tele- 
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phone network to which the BTS is connected via a 
second communication link. 

8. A test unit as claimed in claim3. including a second 
test signal generator, 

and wherein the first control means is 
responsive to an incoming call to cause the first 
transceiver to transmit a second test signal from the 
second test signal generator via the mobile tele- 
phone link to the control station. 

9. A test unit as claimed in claim3. wherein the test 
unit includes the first test signal generator which 
generates the first test signal which is transmitted 
via the first transceiver and the uplink to a speech 
path loop circuit, whereby the first test signal is 
retransmitted via the downlink to the receiver of the 
first transmitter and fed to the test unit for analysis. 

10. A test unit as claimed in claim3. wherein the test 
call is set up as a data call and wherein the first test 
signal is a data signal. 

11 . A test unit as claimed in claim 10, including bit error 
rate measuring means. 

12. A test unit as claimed in claim 1 1 , wherein the bit 
error rate is used to measure the quality of the link. 

13. A remote test arrangement for a mobile telephone 
Base Transceiver Station, the arrangement includ- 
ing: 



the control station including analysing means 
to analyse the results of the second command 
signal and to generate an alarm signal if the 
error rate exceeds a predetermined limit. 
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a control station remote from the BTS and con- 
nected to the BTS by a first communication 35 
link; 

a test unit as claimed in claim3 t located within 
the coverage area of the BTS; 
a first test signal generator accessible via the 
BTS; 40 
the control station including command genera- 
tor means to generate at least a first command 
to cause the test unit to initiate the dialling of 
the predetermined number. 

45 

14. A arrangement as claimed in claim 11, wherein the 
analysing means are located at the control station. 

15. An arrangement as claimed in claim 11, wherein 
the analysing means are located at the test unit. so 

16. An arrangement as claimed in claiml 1 , wherein the 
control station is adapted to generate a second 
command signal to cause the test unit to transmit a 
second test signal via the first transceiver, and ss 
wherein the control station includes monitor means 

to verify receipt of the second test signal and to 
generate an error signal if the expected second test 
signal is not received correctly, 
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